II. LA BELLE LABORATORY CORES

A. Advanced Manufacturing
The Advanced Manufacturing team in La Belle Labs uses advances in manufacturing techniques to rapidly prototype for research. Our projects include development of innovative prosthetic technology using press-fit structures and mechanical principles, mechanical bladders for children, spine force sensors to help surgeons operate for scoliosis, an osseo-screw for bone fixation, and an invertible bed for patients with disabilities. We focus on solving real-world medical problems using a mix of old and new mechanisms, and prototyping solutions using 3D printers, laser cutters, indoor blacksmithing and welding stations, and a full machine shop. In this section of the special issue on sensors, we present three papers from the Advanced Manufacturing core. [1] [2] [3] 
B. Wearables
The Wearables team focuses on the development and testing of wearable devices. In recent years, these devices have become computationally intensive and are more prevalent. Also, they are becoming a serious player in the clinical space. Our goal is to develop a multisensor, flexible wearable device to be tested on patients. Current state-of-the-art devices are often inaccurate and uncomfortable to the user, and some do not collect continuous physiological data. The device developed in our laboratory is capable of continuous collection of ECG, temperature, and activity. It will be validated in a long-term, 30-day human subject trial. Future goals for the device include the integration of pulse oximetry, respiration rate, adhesive conductive sensors, galvanic skin response, blood pressure, and wireless data transfer. We foresee the wearable device having a major impact in the clinical space, as it will allow safe and accurate remote patient monitoring. Remote monitoring will increase patient quality of life and decrease incidence of hospital readmission, a problem costing the US healthcare system several hundreds of millions to billions of dollars annually. In this special issue, we present four papers from the Wearables core. [4] [5] [6] [7] 
C. Point-of-Care Biosensing
Our laboratory is designing affordable and effective point-of-care biosensors. These range from noninvasive, such as the tear glucose sensor, to electrochemical impedance spectroscopy to detect multiple markers simultaneously. Each platform has made leaps of progress in the last few years. Noninvasive sensors have been funded by BioAccel, the Mayo Development Award, and Advanced Tear Diagnostics. We also have collaborations with facilities such as the Mayo Clinic and Tokyo University of Agriculture and Technology (Japan). A rapid, accurate, and low-cost platform capable of multimarker sensing is currently a large need. Our laboratory has implemented electrochemical impedance spectroscopy to detect various biomarkers using an "optimal binding frequency."
Noninvasive Sensing
Noninvasive POC biosensing has two major projects, tear glucose and saliva glucose. The tear project involves the use of tear fluid to measure various biomarkers and correlate their values with blood values. The saliva project uses saliva as the main detection medium to measure glucose for diabetes mellitus. In this special issue, we present seven papers from the Point-of-Care Biosensing core. [9] [10] [11] [12] [13] 
Multimarker Sensing
The goal of the multimarker sensing project is the development of a rapid, label-free, and accurate platform sensing technology capable of multimarker detection. La Belle Labs intends to apply this platform to diabetes, cardiovascular disease, cancer, and organ transplant health, as well as trauma care. We have demonstrated, using our methods, that HDL/ LDL can be measured for cardiovascular health, and we are working on diabetes and trauma. 8 
III. SUMMARY
The papers presented in this special issue are the work of students who studied at the La Belle Laboratories. They include capstones, honor's thesis projects, and general projects carried out in the laboratory. The students who authored these works also designed and innovated the research presented here.
